The use of Soluene and KOH as tissue digestants for the determination of asbestos in tissue. by Grieger, G R & Stewart, I M
Dear Sir:
In view ofthe current interest in the effects, or
possible effects, of asbestos introduced to the
body both by inhalation and ingestion, and the in-
terest that this has aroused in the lay press as
well as the scientific press, we believe that it is
timely to suggest a critical reappraisal of the
results obtained using Soluene and KOH as tissue
digestants in the examination of tissue samples
for asbestos.
The reagent Soluene is widely used as a tissue
digestant, particularly in radioimmunoassay
work. Its use has also been reported for the
digestion of tissue prior to the determination of
its asbestos content (1). Our recent experience in
this context indicated that Soluene is not suitable
as a tissue digestant for the determination of
asbestos in tissue and that the data obtained by
such a method must be regarded as suspect.
As part of a study of the effects of asbestos in-
troduced into the body system intravenously, we
have been analyzing tissue samples from experi-
mental animals. Although, initially, our control
samples showed no detectable asbestos fibers,
later samples in the series showed considerable
amounts (Table 1), in some cases higher than the
levels exhibited by similar organs in animals
which had been injected intravenously with a
chrysotile suspension. The previous work (1) also
reported abnormally high levels in the control
animals. We, therefore, attempted to establish
the origin of this contamination by examining all
solvents and solutions used in the preparation of
the samples. Only the Soluene showed any asbes-
tos contamination and we therefore suspected
that it has been filtered through an asbestos
filter. This was confirmed by the suppliers of the
Soluene, who stated that the reagent had indeed
Table 1. Asbestos content in control samples ofrat tissue
preparedby Soluene orby low temperatureashing.
No. offibers/g oftissue
Low temperature
Tissue type Soluene treatment ashing
Muscle 3 x 106 BDL'
Lymph nodes 3.5 x 106 BDL
Liver 1.8 x 106 BDL
Spleen 1.6 x 106 BDL
Lung 24 x 106 BDL
Heart 0.25 x 106 BDL
a BDL = below detection limit; detection limits in the range
0.02-0.2 x 106 fibers/g.
been filtered through an asbestos filter at one
stage in its manufacture. As no asbestos could be
detected in any of the other reagents which we
were using, it is clear that the use of Soluene to
prepare tissue samples in this manner does in-
troduce an artificial asbestos content to the
preparation. In our experience with Soluene, the
extent of this contamination was variable and un-
predictable, thereby invalidating any conclusions
which might be reached on the asbestos levels of
tissues prepared by this technique.
KOH has similarly been used as a digestant for
tissue in the preparation of samples for asbestos
examination. Published data on the occurrence of
asbestos in caustic solutions (2) where the caustic
has been prepared by a diaphragm process sug-
gests that there is also a potential for contamina-
tion by asbestos of tissue samples digested by
KOH.
A sample preparation method using low tem-
perature ashing ofthe tissue in an oxygen plasma
has been found to be effective, yielding clean
preparations in which the asbestos fibers may
readily be identified and measured. Replicate
samples on aliquots of tissue removed from the
lung of an asbestos injected animal have shown
good reproducibility. No asbestos was observed
in similar organs removed from control animals
which had not been injected with asbestos.
GENE R. GRIEGER
IAN M. STEWART
Walter C. McCrone Associates, Inc.
2820 S. Michigan Avenue
Chicago, Ill. 60616
1. Cunningham, H. M., and Pontefract, F. D. Nature 243: 352
(1973).
2. Beaman, D., and File, D. M. Anal. Chem. 48: (1976).
Dear Sir:
In reply to the letter of Grieger and Stewart,
each batch of Soluene used in our experiments (1)
was checked in advance for asbestos contamina-
tion using reagent blank determinations. Only oc-
casionally was any asbestos detected and in such
cases the Soluene was either centrifuged to lower
the asbestos below our detection limit or the
batch was used for other work. So little asbestos
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